The composition of the quasicrystalline icosahedral phase in rapidly solidified binary Al-Mn aUoys has been determined at high spatial resolution by energy dispersive x=ray microanalysis using convergent probes of 200nm diameter. The icosahedral phase is found to have a composition of 20.3 + 2.0 at%Mn, balance AI, while the metastable aluminum--. rich matrix phase contains 4.4 .:t 0.4 at%Mn. It is noted that this concentration ratio (4:1) has been known to be important in certain glass forming systems and may have.
The existence of a metallic solid with long-range orientational order and an icosahedral point group inconsistent with lattice translations h rapidly solidified samples of aluminum aUoyed with manganese has been recently reported [ 1,2] based on electron diffraction measurements. The interpretation of these diffraction pattems using a multiple twinning model [3] has been shown to be inconsistent with experimental observations [4, 5] . Furthermore, the problem of double diffraction that is crucial to the interpretation of these electron diffraction patterns has been overcome by high-resolution x:-ray scattering measurements using a synchrotron source [6] , yielding an indexing scheme for peaks in the x-ray diffraction patterns as a sum of icosahedral vectors.
Further, the point group of this phase has been conclusively shown to be the icosahedral m35 by convergent beam electron diffraction [7] ..
There are no published theories that satisfactorilY explain these experimental observations [8, 9] . However, phenomenological models based on Landau theory with the point symmetry of the icosahedron and quasiperiodic or incommensurate translational order have been presented [10] [11] [12] .
These models accurately reproduce the observed
• diffraction patterns, but the position of the most intense peaks scale with T -1 unlike the experiments ~here they scale with T -3 [8, 13] . An alternative approach is to interpret the experimental data as a projection in three dimensions of a six-dimensional regular crystal. Katz and Duneau [14] and independently, V. Elser [15] have computed the diffraction pattern of a three-dimensional Penrose pattern [16] using an elegant projection scheme from a higher dimensional periodic lattice. They find a-function peaks that are dense in reciprocal space, where the most intense peaks not only account for the peak positions in the AI-Mn diffraction patterns but also scale as T -3. However, an understanding of the peak intensities is as yet non-existent for this would entail a detailed knowledge of the distribution of the aluminum and manganese' atoms in ·the quasilattice.
In order to solve this problem it is necessary to first determine the composition of the icosahedral phase .as accurately 8S possible. This is complicated because the icosahedral phase is formed over a range of starting compositions (10-25 atom-percent manganese) and the microstructure is such that these grains with icosahedral symmetry typically reach an average diameter of only 1-2· microns and they are embedded in an aluminumrich matrix phase [1] . Preliminary studies suggest [6] an average optimal manganese content of 22 at%. In this report, we present the first detailed results of the determination of the composition of the icosahedral phase by energy dispersive x-ray spectroscopy measurements using convergent electron probes of 200nm diameter.
A sample of starting composition 74.7 wt%AI -25.3 wt%Mn and a standard of composition 96.5 wt%Al -3.5 wt%Mn were prepared by arc melting and splat quenching (hammer and anvil) with cooling rates of 10 6 -7 DC/s [17] . Thin foil specimens for electron microscopy were prepared either by jet electropolishing in a nitric acid-methanol electrolyte or by standard ion-milling techniques. Preliminary opservations indicated that the first sample was composed of two phases, an icosahedral phase and a face centered cubic aluminum-rich phase, and the standard was a homogeneous single phase alloy. The composition of the latter sample was determined in both as-melted (bulk) and splat- In this study, using the standard specimen of well established composition (Al -3.5 wt%Mn), the factor KM Al was determined to be 0.92 + 0.04. The compositions of the n, -icosahedral phase and the aluminum-rich matrix phase under identical experimental conditions were then determin.ed for a large number of samples. Results of this analysis are shown in Table 1 .
Manganese (k a) The crystallites were tilted through the three symmetry axes of the icosahedral phase before the characteristic x-ray measurements were made to ensure that they were not any of the related phases identified in the literature [22] .
These results have implications in the interpretation of growth models for the quasicrystalline phase and in answering the fundamental crystallographic question of the atomic positions occupied by the constituent elements. Even though it is recognized that the microstructure obtained by rapid solidification is a two phase mixture, it is generally assumed [6] that the matrix phase is pure aluminum. We have conclusively shown that this is not so, suggesting that the matrix is a metastable phase with limited solid solubility of manganese in aluminur:n. Further, the composition of the matrix phase should be a function of the cooling rate and since the variation in the composition of the icosahedral phase is small, any compositional changes will have to be accommodated by a change in the volume fraction of the two phases. 
